12 United States Patent

Lin et al.

USO011375613B2

US 11,375,613 B2
Jun. 28, 2022

(10) Patent No.:
45) Date of Patent:

(54) AEROSOL GENERATOR AND ATOMIZING
MODULE

(71) Applicant: MICROBASE TECHNOLOGY
CORP., Taoyuan (TW)

(72) Inventors: Chien-Hua Lin, Taoyuan (TW);
Shao-Yi Huang, Taoyuan (TW);
Yu-Chung Hsu, Taoyuan (TW);
Kai-Yao Lo, Taoyuan (TW)

(73) Assignee: MICROBASE TECHNOLOGY
CORP., Taoyuan (TW)
(*) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 776 days.

(21)  Appl. No.: 16/353,770

(22) Filed: Mar. 14, 2019
(65) Prior Publication Data
US 2019/0335580 Al Oct. 31, 2019
(30) Foreign Application Priority Data
Apr. 25, 2018  (CN) oo, 201810381992.5
(51) Int. CL
HO5K 1/02 (2006.01)
HO5K 1/11 (2006.01)
(Continued)
(52) U.S. CL
CPC ......... HO5K 1/0278 (2013.01); A61M 11/005
(2013.01); BOSB 17/0646 (2013.01);
(Continued)

(58) Field of Classification Search
CpPC ... HO5K 1/0278; HO5K 1/119; HOSK 1/181;
BO5B 17/0646

See application file for complete search history.

2002

200+

(56) References Cited
U.S. PATENT DOCUMENTS

1/2005 Boticki et al.
0/2016 Hsieh et al.

(Continued)

0,843,430 B2
9,452,441 B2

FOREIGN PATENT DOCUMENTS

CN 103201047 A 7/2013
CN 203842759 U 9/2014
(Continued)

OTHER PUBLICATIONS

European Patent Oflice, European Search Report dated Sep. 23,
2019.

(Continued)

Primary Examiner — Jeremy C Norris

(74) Attorney, Agent, or Firm — L1 & Cai Intellectual
Property (USA) Ofhice

(57) ABSTRACT

An aerosol generator includes a container and an atomizing
module arranged 1n the container. The container has a liquid
chamber and an aerosol chamber respectively arranged at
two opposite sides of the atomizing module. The atomizing
module includes an annular vibration plate, a microporous
member, and a circuit board. The vibration plate has a first
hole, and the microporous member 1s disposed on the
vibration plate and covers the first hole. The circuit board 1s
clectrically coupled to an electrical contact of the vibration
plate. The circuit board 1s arranged at one side of at least part
of the vibration plate, and the circuit board and the at least
part of the vibration plate have a gap there-between. A
projected region defined by orthogonally projecting the
circuit board onto a plane overlapping with the electrical
contact partially covers the least part of the vibration plate.
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AEROSOL GENERATOR AND ATOMIZING
MODULE

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims the benefit of priority to China
Patent Application No. 201810381992.5, filed on Apr. 25,

2018 1n People’s Republic of China. The entire content of

the above identified application i1s incorporated herein by
reference.

Some references, which may include patents, patent appli-
cations and various publications, may be cited and discussed
in the description of this disclosure. The citation and/or
discussion of such references 1s provided merely to clarily
the description of the present disclosure and i1s not an
admission that any such reference 1s “prior art” to the
disclosure described herein. All references cited and dis-

cussed 1n this specification are incorporated herein by ret-
erence 1n their entireties and to the same extent as 1f each

reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to an atomizing module,
and more particularly to an aerosol generator and an atom-
1zing module which are provided with a circuit board.

BACKGROUND OF THE DISCLOSURE

An atomizing module of conventional aerosol generator
includes a vibration plate and a plurality of terminals
arranged therein, and each of the terminals 1s directly
abutted against the vibration plate so as to establish an
clectrical connection therebetween. That 1s to say, the con-
ventional atomizing module does not have any buflering
mechanism for the terminals. Accordingly, when the con-
ventional atomizing module 1s 1n operation, the electrical
connections between the vibration plate and each of the
terminals tend to be unstable due to the vibration of the
vibration plate.

SUMMARY OF THE DISCLOSURE

In response to the above-referenced technical mnadequa-
cies, the present disclosure provides an aerosol generator
and an atomizing module which eflectively improve the
conventional atomizing modules.

In one aspect, the present disclosure provides an aerosol

generator, which includes a container and an atomizing
module. The container has a liquid chamber and an aerosol
chamber. The atomizing module 1s assembled in the con-
tainer. The liquid chamber and the aerosol chamber are
respectively arranged at two opposite sides of the atomizing
module. The atomizing module includes an annular vibra-
tion plate, a microporous member, and a circuit board. The
vibration plate has a first hole and includes an electrical
contact located on a plane. The microporous member 1is
disposed on the vibration plate and covers the first hole. The
liquid chamber and the aerosol chamber are in spatial
communication with each other through the microporous
member. The circuit board 1s electrically coupled to the
clectrical contact and 1s arranged at a side of at least part of
the vibration plate. The circuit board and the at least part of
the vibration plate have a gap therebetween. A projected
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region defined by orthogonally projecting the circuit board
onto the plane partially covers the at least part of the
vibration plate.

In certain embodiments, the atomizing module includes a
solder fixed to the electrical contact and the circuit board so
as to establish an electrical connection between the electrical
contact and the circuit board.

In certain embodiments, the vibration plate 1s sequentially
defined as an annular mner segment, an annular middle
segment, and an annular outer segment along a direction
away Irom the first hole; a width ratio of the inner segment,
the middle segment, and the outer segment 1n a radius of the
vibration plate 1s 1:3:3; and the electrical contact 1s arranged
on at least one of the middle segment and the outer segment.

In certain embodiments, the circuit board includes an

clectrode region and a conductive circuit that 1s connected to
the electrode region, and the electrode region 1s electrically
coupled to the electrical contact through the conductive
circuit and the solder.
In certain embodiments, the atomizing module includes a
bufler sandwiched between the circuit board and a part of the
vibration plate, and the gap 1s arranged between the circuit
board and another part of the vibration plate and 1s 1n spatial
communication with an external space.

In certain embodiments, the circuit board includes an
clectrode region electrically coupled to the electrical con-
tact, and at least part of the bufller 1s arranged between the
clectrode region and the vibration plate.

In certain embodiments, the circuit board includes an
external connecting arm arranged directly above at least one
of the middle segment and the outer segment, and the solder
connects the electrical contact and the external connecting
arm.

In certain embodiments, the atomizing module 1includes a
sheet-like carrier having a second hole, one of the micropo-
rous member, the vibration plate, and the carrier 1s sand-
wiched between the other two of the microporous member,
the vibration plate, and the carrier, and wherein the micropo-
rous member covers the second hole, and the liquid chamber
and the aerosol chamber are in spatial communication with
cach other through a portion of the microporous member
that covers the second hole.

In certain embodiments, the circuit board has a position-
ing portion fastened to the container so as to hang the circuit
board over the at least part of the vibration plate.

In certain embodiments, the wvibration plate further
includes another electrical contact, and the two electrical
contacts of the vibration plate are arranged on the same
surface of the vibration plate.

In one aspect, the present disclosure provides an atomiz-
ing module, which includes an annular vibration plate, a
microporous member, and a circuit board. The vibration
plate has a first hole and includes an electrical contact
located on a plane. The microporous member 1s disposed on
the vibration plate and covers the first hole. The circuit board
1s electrically coupled to the electrical contact and arranged
at a side of at least part of the vibration plate. The circuit
board and the at least part of the vibration plate have a gap
therebetween, and a projected region defined by orthogo-
nally projecting the circuit board onto the plane partially
covers the at least part of the vibration plate.

In certain embodiments, the atomizing module further
includes a bufler, the bufler 1s sandwiched between the
circuit board and a part of the vibration plate, and the gap 1s
arranged between the circuit board and another part of the
vibration plate and 1s in spatial communication with an
external space.
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In certain embodiments, the circuit board includes an
clectrode region electrically coupled to the electrical con-

tact, and at least part of the bufler 1s arranged between the
clectrode region and the vibration plate.

In certain embodiments, the circuit board includes an
clectrode region electrically coupled to the electrical con-
tact, and a portion of the projected region with respect to the
electrode region 1s located outside of the electrical contact.

In certain embodiments, the atomizing module further
includes a solder, and the solder 1s fixed to the electrical
contact and the circuit board so as to establish an electrical
connection between the electrical contact and the circuit
board.

In certain embodiments, the vibration plate 1s sequentially
defined as an annular mner segment, an annular middle
segment, and an annular outer segment along a direction
away Irom the first hole; a width ratio of the inner segment,
the middle segment, and the outer segment in to a radius of
the vibration plate 1s 1:3:3; and the electrical contact 1s
arranged on at least one of the middle segment and the outer
segment.

In certain embodiments, the circuit board includes an
clectrode region and a conductive circuit that 1s connected to
the electrode region, and the electrode region 1s electrically
coupled to the electrical contact through the conductive
circuit and the solder.

In certain embodiments, the circuit board includes an
external connecting arm arranged directly above at least one
of the middle segment and the outer segment, and the solder
connects the electrical contact and the external connecting
arm.

In certain embodiments, the atomizing module further
includes a sheet-like carrier having a second hole, and one
of the microporous member, the vibration plate, and the
carrier 1s sandwiched between the other two of the micropo-
rous member, the wvibration plate, and the carnier, and
wherein the microporous member covers the second hole.

In certain embodiments, the wvibration plate further
includes another electrical contact, and the two electrical
contacts of the vibration plate are arranged on the same
surface of the vibration plate.

Therefore, 1n the aerosol generator and the atomizing
module of the present disclosure, the circuit board 1s spaced
apart from and 1s electrically coupled to the vibration plate,
so that the conductive terminal needs to abut against the
circuit board to be electrically coupled to the vibration plate.
Accordingly, the electrical connection between the circuit
board and the conductive terminal 1s not easily aflected by
the vibration generated from the wvibration plate, thereby
being more stable.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more fully understood
from the following detailed description and accompanying
drawings.

FIG. 1 1s a perspective view ol an aerosol generating
device according the present disclosure.

FIG. 2 1s a cross-sectional view taken along line II-1I of
FIG. 1.

FIG. 3 1s an exploded view of FIG. 1.

FI1G. 4 1s a cross-sectional view taken along line IV-IV of
FIG. 3.

FIG. 5 1s an exploded view of an aerosol generator
according to the present disclosure.

FIG. 6 1s a perspective view of an atomizing module
according to the present disclosure.
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FIG. 7 1s a top view of FIG. 6.
FIG. 8 1s an exploded view of FIG. 6.

FIG. 9 1s an enlarged view of portion IX of FIG. 8.
FIG. 10 1s an enlarged view of portion X of FIG. 4.
FIG. 11 1s an enlarged view of portion XI of FIG. 4.
FIG. 12 1s a cross-sectional view of the aerosol generator
in another configuration according to the present disclosure.
FIG. 13 1s an enlarged view of portion XIII of FIG. 2.
FIG. 14 1s an enlarged view of portion XIV of FIG. 2.
FIG. 15 1s a schematic view showing a pressing force
from a conductive terminal of FIG. 14.

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

L1l

The present disclosure 1s more particularly described 1n
the following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled in the art. Like numbers in the
drawings indicate like components throughout the views. As
used in the description herein and throughout the claims that
follow, unless the context clearly dictates otherwise, the
meaning of “a”, “an”, and *“‘the” includes plural reference,
and the meaning of “in” mcludes “in” and “on”. Titles or
subtitles can be used herein for the convenience of a reader,
which shall have no influence on the scope of the present
disclosure.

The terms used herein generally have their ordinary
meanings 1n the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed 1n more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance 1s to be
placed upon whether a term 1s elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms 1is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure 1s not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

Referring to FIG. 1 to FIG. 15, an embodiment of the
present disclosure provides an aerosol generating device that
can be applied to the medical field, but the present disclosure
1s not limited thereto. As shown in FIG. 1 to FIG. 3, the
acrosol generating device includes an aerosol generator
1000 and a plug 2000 detachably inserted into the aerosol
generator 1000. The plug 2000 1s electrically coupled to an
external electricity source (not shown) for driving the aero-
sol generator 1000. It should be noted that, the aerosol
generator 1000 1n the present embodiment 1s cooperated
with the plug 2000, but 1n other embodiments of the present
disclosure, the aerosol generator 1000 can be independently
applied or can be cooperated with other components.

As shown i FIG. 4 and FIG. 5, the acrosol generator 1000
includes a container 200 and an atomizing module 100
assembled 1n the container 200. It should be noted that, the
atomizing module 100 1n the present embodiment 1s coop-
erated with the container 200, but 1n other embodiments of
the present disclosure, the atomizing module 100 can be
independently applied or can be cooperated with other

components.
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Moreover, the container 200 has a liquid chamber 201, an
acrosol chamber 202, a receiving chamber 203 arranged
between the liquid chamber 201 and the aerosol chamber
202, and an msertion slot 204 that 1s 1n spatial communi-
cation with the receiving chamber 203. In other words, the
container 200 of the present embodiment 1s formed by a cup
200a and a cover 2006 assembled in (e.g., screwed 1nto) the
cup 200q, and the atomizing module 100 1s sandwiched
between the cup 200q and the cover 2005, but the present
disclosure 1s not limited thereto. In the present embodiment,
the cup 200aq defines the liquid chamber 201 and the
insertion slot 204, and the cup 200a and the cover 20056
jointly define the aerosol chamber 202 and the receiving
chamber 203.

The atomizing module 100 1s disposed 1n the receiving
chamber 203 of the container 200. That 1s to say, the liquid
chamber 201 and the aerosol chamber 202 are respectively
arranged at two opposite sides of the atomizing module 100
(c.g., the upper side and the lower side of the atomizing
module 100 shown 1n FIG. 4), and are 1n spatial communi-
cation with each other through the atomizing module 100.
The insertion slot 204 1s configured to receive and hold the
plug 2000, and the plug 2000 1s electrically coupled to the
atomizing module 100 so as to provide electric power to
drive the atomizing module 100.

Specifically, the liquid chamber 201 1s configured to
receive medicinal liquid (not shown), and when the medici-
nal liquid flows from the liquid chamber 201 toward the
acrosol chamber 202, the medicinal liqud 1s atomized to
become atomized liqud by the atomizing module 100, so
that a user can inhale the atomized liquid from the aerosol
chamber 202. The atomized liquid 1n the present embodi-
ment means particles of the atomized liquid each having a
diameter within a range of 3.5~3.5 um. The container 200
can be adjusted or changed according to design require-
ments.

In the present embodiment, a central axis C1 of the liquid
chamber 201 overlaps a central axis C2 of the aerosol
chamber 202. The liquid chamber 201 1s tapered along a
direction toward the aerosol chamber 202, and the liquid
chamber 201 in the present embodiment 1s approximately 1n
a warhead shape. Accordingly, the structure of the liquid
chamber 201 can provide the medicinal liguid to flow
smoothly, thereby eflectively preventing bubbles from being
generated 1n the medicinal liquid.

Moreover, the insertion slot 204 of the present embodi-
ment defines an insertion direction S. In other words, the
plug 2000 1s 1nserted into the insertion slot 204 along the
insertion direction S. The isertion direction S and the
central axis C1 of the liquid chamber 201 have an acute
angle therebetween. The insertion slot 204 has a thru-hole
2041 that 1s 1n spatial communication with the receiving
chamber 203. The 1nsertion slot 204 in the present embodi-
ment 1s not itegrally formed with any conductive terminal,
or 1s not undetachably fixed with any conductive terminal.
Accordingly, when the container 200 1s abandoned after
being used, the abandoned container 200 does not have any
conductive terminal, thereby eflectively avoiding waste of
resources, but the present disclosure 1s not limited thereto.
For example, 1n other embodiments of the present disclo-
sure, the insertion slot 204 can be undetachably fixed with
at least one conductive terminal.

As shown 1n FIG. 6 to FIG. 8, the atomizing module 100
in the present embodiment includes an annular vibration
plate 1, a microporous member 2 disposed on the vibration
plate 1, a circuit board 3 electrically coupled to the vibration
plate 1, two solders 4 electrically connected to the vibration
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plate 1 and the circuit board 3, a bufler 5 sandwiched
between the vibration plate 1 and the circuit board 3, a
sheet-like carrier 6 carrying the vibration plate 1, an elec-
tronic component 7 mounted on the circuit board 3, a bottom
gasket 8 sandwiched between the carrier 6 and the container
200 (e.g., the cover 2005 shown in FIG. 4), and an 1nner
gasket 9 sandwiched between the vibration plate 1 and the
container 200 (e.g., the cup 200aq shown 1 FIG. 4).

It should be noted that, while the atomizing module 100
in the present embodiment includes the above components,
the present disclosure 1s not limited thereto. For example, in
other embodiments of the present disclosure, the number,
structure, or connection relationship of each component of
the atomizing module 100 can be adjusted according to
design requirements, and the atomizing module 100 can be
cooperated with components other than the above compo-
nents of the present embodiment.

As shown 1n FIG. 7 and FIG. 8, the vibration plate 1 1n the
present embodiment 1s a ring-shaped piezoelectric (PZT)
plate, and has a circular first hole 11 defined by an inner edge
thereof. The vibration plate 1 i1s sequentially defined as an
annular inner segment 12, an annular middle segment 13,
and an annular outer segment 14 along a direction away
from the first hole 11. Specifically, a width ratio (i.e.,
W1:W2:W3) of the mner segment 12, the middle segment
13, and the outer segment 14 1n a radius of the vibration plate
1 1s 1:3:3, but the present disclosure 1s not limited thereto.

Moreover, the vibration plate 1 includes two electrical
contacts 15a, 155 arranged on the same surface thereot (e.g.,
the top surface of the vibration plate 1 shown 1n FIG. 8) or
located on a first plane. Since the two electrical contacts 154,
1556 cannot be vibrated, each of the two electrical contacts
15a, 15b 1s preferably arranged on at least one of the middle
segment 13 and the outer segment 14 of the vibration plate
1 so as to avoid aflecting the vibration performance of the
vibration plate 1. The number of the electrical contacts 15aq,
1556 of the vibration plate 1 in the present embodiment 1s
two, but 1n other embodiments of the present disclosure, the
vibration plate 1 can include only one electrical contact.

In addition, the structure of each of the two electrical
contacts 1354, 156 can be adjusted according to design
requirements. In the present embodiment, as shown in FIG.
9, the vibration plate 1 includes a top electrode and a bottom
clectrode both respectively arranged on a top surface and a
bottom surface of a periphery portion thereotf, and the top
electrode 1s defined as the electrical contact 155. Moreover,
the bottom electrode (e.g., a substantially rectangular por-
tion of the vibration plate 1 presented by the dotted lines
shown 1n FIG. 9) 1s further formed with a conductive layer
that extends from the bottom electrode to the top surface of
the periphery portion of the vibration plate 1 through a
lateral side of the vibration plate 1, and a portion of the
conductive layer arranged on the top surface of the vibration
plate 1 1s defined as the electrical contact 15a.

As shown 1n FIG. 8 and FIG. 10, the microporous member
2 1n the present embodiment 1s a circular film made of a
metallic material or a polymeric material, and the micropo-
rous member 2 has a plurality of atomizing holes 21 pen-
ctratingly formed in a substantially central portion thereof.
The number and structure of the atomizing holes 21 can be
adjusted according to design requirements (e.g., the diam-

cter of particles of the atomized liquid).

Moreover, the microporous member 2 1s disposed on the
vibration plate 1 and covers the first hole 11, and the
microporous member 2 in the present embodiment 1s sand-
wiched between the vibration plate 1 and the carrier 6, but
the present disclosure 1s not limited thereto. For example, in
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other embodiments of the present disclosure, one of the
microporous member 2, the vibration plate 1, and the carrier
6 can be sandwiched between the other two of the micropo-
rous member 2, the vibration plate 1, and the carrier 6.
Accordingly, the liquid chamber 201 and the aerosol cham-
ber 202 of the container 200 are 1n spatial communication
with each other through the microporous member 2.

Specifically, the carrier 6 1n the present embodiment 1s 1n
an annular shape and has a circular second hole 61 defined
by an 1nner edge thereotf, and a diameter of the second hole
61 1s smaller than that of the first hole 11. The microporous
member 2 covers the second hole 61 of the carrier 6 (1.¢., the
first hole 11 and the second hole 61 are separate from each
other by the microporous member 2), so that the liquid
chamber 201 and the aerosol chamber 202 are in spatial
communication with each other through a portion of the
microporous member 2 that covers the second hole 61.
Moreover, the atomizing holes 21 of the microporous mem-
ber 2 are preferably arranged in the portion of the micropo-
rous member 2 that covers the second hole 61.

As shown in FIG. 7, FIG. 8, and FIG. 11, the circuit board
3 1s arranged at a side of at least part of the vibration plate
1, and the circuit board 3 and the at least part of the vibration
plate 1 have a gap G therebetween. Moreover, a first
projected region defined by orthogonally projecting the
circuit board 3 onto the first plane (e.g., the top surface of the
vibration plate 1 shown in FIG. 11) partially covers the at
least part of the vibration plate 1. In other words, the circuit
board 3 1s approximately spaced apart from (or located at)
one side of the vibration plate 1 (e.g., the upper side of the
vibration plate 1 shown in FIG. 11) away from the carrier 6
or the acrosol chamber 202. That 1s to say, the circuit board
3 in the present embodiment 1s arranged directly above the
vibration plate 1.

Specifically, the circuit board 3 and the vibration plate 1
in the present embodiment can be spaced apart from each
other by at least one of the buil

er 5 and the solders 4, and
the detail features are disclosed in the following description.
In addition, since the circuit board 3 has a positioning
portion 34 fastened to the container 200, the circuit board 3
can be spaced apart from the side of the at least part of the
vibration plate 1 by the cooperation of the container 200 and
the positioning portion 34, but the present disclosure 1s not
limited thereto.

For example, in other embodiments of the present disclo-
sure, the circuit board 3 and the vibration plate 1 can be
provided without any structural support or connection ther-
cbetween. In other words, the circuit board 3 can be hung
over the at least part of the vibration plate 1 only by the
cooperation of the container 200 and the positioning portion
34.

The circuit board 3 1n the present embodiment 1s in a
substantially annular shape, but the shape and size of the
circuit board 3 can be adjusted according to design require-
ments. For example, the circuit board 3 can be a structure as

shown 1n FIG. 12.

As shown in FIG. 7, FIG. 8, and FIG. 11, the circuit board
3 1s electrically coupled to the two electrical contacts 154,
155 of the vibration plate 1. In the present embodiment, the
circuit board 3 i1s electrically coupled to the two electrical
contacts 15a, 1556 by the solders 4 (e.g., two solder balls),
and the solders 4 are fixed to the electrical contacts 15q, 1556
and the circuit board 3 so as to establish an electrical
connection between the electrical contacts 154, 1556 and the
circuit board 3, but the present disclosure 1s not limited
thereto. In other embodiments of the present disclosure, the
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circuit board 3 can be electrically coupled to the two
clectrical contacts 15a, 156 by cables.

The circuit board 3 includes two adjacent conductive
portions 31 spaced apart from each other and two conductive
circuits 32 respectively connected to the two conductive
portions 31. The two conductive portions 31 have diflerent
polarities, and each of the two conductive portions 31 has
two electrode regions 311q, 31156. The two electrode regions
311a, 3116 of one of the two conductive portions 31 are
respectively arranged adjacent to the two electrode regions
311a, 311b6 of the other conductive portion 31. The two
conductive portions 31 are respectively and electrically
coupled to the two electrical contacts 15a, 155 through the
conductive circuits 32 and the solders 4. The two conductive
circuits 32 1n the present embodiment preferably have
different lengths.

Moreover, the number of the conductive portions 31 (or
the electrode regions 311a, 3115) and the number of the
conductive circuits 32 of the circuit board 3 can be adjusted
according to design requirements. For example, in other
embodiments of the present disclosure, the circuit board 3
can include only one conductive portion 31 and only one
conductive circuit 32 connected to the conductive portion
31; or the circuit board 3 can include only one of the
clectrode regions 3114, 3115 and only one conductive circuit
32 connected to the electrode region 311a, 31156, or the
circuit board 3 can include only one electrode region 3114,
3115, and the electrode region 311a, 3115 1s directly con-
nected to the corresponding electrical contact 15a, 155 or 1s
clectrically coupled to the corresponding electrical contact

15a, 156 by a cable.

Specifically, as shown in FIG. 7, FIG. 8, and FIG. 11, each
of the electrode regions 311a, 3115 1s arranged on a surface
of the circuit board 3 (e.g., the top surface of the circuit
board 3 shown 1n FIG. 8) away from the vibration plate 1.
Portions of the first projected region with respect to the
clectrode regions 311a, 311H are located outside of the
clectrical contacts 15a, 155. That 1s to say, the portions of the
first projected region defined by orthogonally projecting the
clectrode regions 311a, 3115 onto the first plane (e.g., the top
surface of the vibration plate 1 shown in FIG. 7) are located
outside of the electrical contacts 15a, 155. In other words, as
shown 1 FIG. 11, at least part of each of the electrode
regions 311a, 3115 1s substantially arranged above a portion
of at least one of the middle segment 13 and the outer
segment 14 of the vibration plate 1 that 1s not formed with
the electrical contacts 15a, 155.

The circuit board 3 1includes two external connecting arms
33 hung over and arranged directly above at least one of the
middle segment 13 and the outer segment 14 of the vibration
plate 1. Free ends of the two external connecting arms 33 in
the present embodiment are arranged approximately above
the two electrical contacts 15a, 155 of the vibration plate 1,

respectively, so that the free end of each of the two extemal
connecting arms 33 can swing slightly and elastically. In
addition, 1n other embodiments of the present disclosure, the
circuit board 3 can be formed with only one external
connecting arm 33 or no external connecting arm 33.

Moreover, each of the two conductive circuits 32 has a
first end and an opposite second end. The first ends of the
two conductive circuits 32 are respectively connected to the
two conductive portions 31 of the circuit board 3, and the
second ends of the two conductive circuits 32 are respec-
tively arranged on the free ends of the two external con-
necting arms 33. The two solders 4 connected to the two
clectrical contacts 15a, 155 are respectively soldered to the
two external connecting arms 33, thereby electrically con-
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necting to the conductive circuits 32 on the external con-
necting arms 33. The circuit board 3 can absorb any devia-
tion generated from a soldering process of the solders 4 by
the swingability of each of the external connecting arms 33,
thereby eflectively preventing empty soldering 1ssues from
occurring,

As shown in FIG. 8 and FIG. 11, the two electrode regions
311a, 3115 of each of the conductive portions 31 are located
on a second plane (e.g., the top surface of the circuit board
3 shown 1n FIG. 11), and the central axis C2 of the aerosol
chamber 202 1s substantially perpendicular to the second
plane (as shown i FIG. 2 and FIG. 11). Moreover, each of
the conductive portions 31 in the present embodiment fur-
ther includes another electrode region 31lc. In the two
clectrode regions 311a, 311c¢ of each of the conductive
portions 31, one of the two electrode regions 311a, 311c
(1.e., the electrode region 311a) 1s located on the second
plane (e.g., the top surface of the circuit board 3 shown in
FIG. 11) substantially perpendicular to the central axis C2,
and the other electrode region 311c¢ 1s located on a third
plane other than the first and second planes. The two
clectrode regions 311a, 311c¢ have an angle therebetween
that 1s within a range of 70~110 degrees.

It should be noted that, the arrangement of the electrode
region 311c¢ can be adjusted according to design require-
ments. In the present embodiment, the electrode region 311c¢
of each of the conductive portions 31 1s disposed on/around
an outer surface of the electronic component 7. Specifically,
the electronic component 7 1s disposed on the surface (e.g.,
the top surface) of the circuit board 3 away from the
vibration plate 1, and spans across the electrode regions
3115 of the two conductive portions 31, so that the two
clectrode regions 311c¢ on the electronic component 7 are
respectively connected to the two electrode regions 3115 on
the top surface of the circuit board 3 for establishing
clectrical connection therebetween. Accordingly, the elec-
trode regions 311a of the two conductive portions 31 which
are not covered by the electronic component 7 are arranged
on the top surface of the circuit board 3 (or are located on
the second plane), and the two electrode regions 311a, 311c¢
of each of the two conductive portions 31 have an angle o
therebetween that 1s within a range of 70~110 degrees. The
angle a 1n the present embodiment 1s 90 degrees, but the
present disclosure 1s not limited thereto.

The electrode regions 311a, 3115, 311c¢ 1n the present
embodiment are formed on the circuit board 3 and the
clectronic component 7, but the position and number of the
clectrode regions 311q, 3115, 311¢ can be adjusted accord-
ing to design requirements. For example, in other embodi-
ments of the present disclosure, the atomizing module 100
can exclude the electronic component 7 and the electrode
regions 311c¢, so that all of the electrode regions 311a, 3115
of the conductive portions 31 are located on the same plane
(e.g., the second plane); or each of the conductive portions
31 of the atomizing module 100 can include only two
clectrode regions 311a, 311c that are located on different
planes (e.g., the second plane and the third plane); or the
atomizing module 100 can exclude the circuit board 3, and
the electrical contacts 15a, 156 of the vibration plate 1 are
used as electrode regions.

As shown 1n FIG. 11, the top surface of the circuit board
3 (e.g., the second plane) and the insertion direction S of the
insertion slot 204 of the container 200 have an acute angle
O therebetween that 1s within a range of 30~60 degrees.
Moreover, a second projected region defined by projecting
an 1iner wall defining the thru-hole 2041 onto the atomizing
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module 100 along the 1nsertion direction S 1s located on the
two electrode regions 311a, 311c¢ of each of the conductive
portions 31.

However, an angle between the top surface of the circuit
board 3 and the 1nsertion direction S of the insertion slot 204
in the present embodiment 1s within a range of 30~60
degrees, but the present disclosure 1s not limited thereto. In
other embodiments of the present disclosure, an angle
between the top surface of the circuit board 3 and the
insertion direction S of the insertion slot 204 can be other
values (e.g., 90 degrees).

As shown 1n FIG. 7, FIG. 8, and FIG. 11, the bufler 5 1n
the present embodiment 1s a solidified adhesive, but the
present disclosure 1s not limited thereto. For example, in
other embodiments of the present disclosure, the bufler 5 can
be a sponge, a spring, or other members having buflering
ellects.

The bufler 5 1s sandwiched between the circuit board 3
and a part of the vibration plate 1, and the gap G 1s arranged
between the circuit board 3 and another part of the vibration
plate 1 and 1s 1n spatial communication with an external
space. In the present embodiment, the bufler 5 has two
opposite ends, one of the two ends of the bufler 5 connects
with the circuit board 3, and the other end of the bufler 5
connects with at least one of the middle segment 13 and the
outer segment 14 of the vibration plate 1. In other words, the
gap G 1s 1n an annular shape and 1s arranged between the
circuit board 3 and the inner segment 12 of the vibration
plate 1, and the bufler S 1s arranged outside of the gap G.

Specifically, at least part of the bufler 5 1s arranged under
the two electrode regions 311a, 311c¢ of each of the conduc-
tive portions 31 (1.e., the at least part of the bufler 5 1s
arranged between the vibration plate 1 and the electrode
regions 311a, 311c¢), so that the bufller 5 can provide a
buflering eflect between the vibration plate 1 and a portion
of the circuit board 3 having the electrode regions 311a,
311c. Accordingly, the electrode regions 311a, 311c¢ of the
circuit board 3 can receive a larger pressing force. Moreover,
the middle segment 13 and the outer segment 14 each have
a surface facing the vibration plate 1, and 3~30% of the
surfaces of the middle segment 13 and the outer segment 14
are connected to the bufler 5.

In other embodiments of the present disclosure, space
between the circuit board 3 and the vibration plate 1 can be
provided without the bufler 5, can be provided with a
plurality of buflers 5, or can be fully filled with the bufler 5
according to design requirements.

As shown 1n FIG. 8 and FIG. 13, the bottom gasket 8 1n
the present embodiment 1s an annular structure (e.g., an
annular rubber) with resilient property. The bottom gasket 8
has a hole defined by an 1nner edge thereof, and a diameter
of the hole of the bottom gasket 8 1s larger than that of the
first hole 11 of the vibration plate 1. The bottom gasket 8
includes an annular sheet 81, a plurality of annular ribs 82
respectively extending from two opposite surfaces of the
annular sheet 81, and an annular flange 83 extending from
an outer lateral edge of the annular sheet 81.

In a top view of the bottom gasket 8, the annular ribs 82
and the annular flange 83 are concentric circles, and any two
of the annular ribs 82 adjacent to each other have the same
gap. A height of each of the annular ribs 82 with respect to
the annular sheet 81 1s smaller than a height of the annular
flange 83 with respect to the annular sheet 81, but the present
disclosure 1s not limited thereto.

Moreover, the bottom gasket 8 1s disposed on the cover
20056 of the container 200, the annular ribs 82 are sand-
wiched between the carrier 6 and the cover 2005 of the
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container 200 (1.e., the carrier 6 1s disposed on the annular
ribs 82), the annular flange 83 1s sandwiched between and
gaplessly connected to the cup 200a and the cover 2005 of
the container 200, and a center of the bottom gasket 8 1s
substantially located on the central axis C2 of the aerosol
chamber 202 (as shown 1n FIG. 2).

Specifically, as shown in FIG. 11, a third projected region
defined by orthogonally projecting the annular ribs 82 onto
the vibration plate 1 1s substantially located on at least one
of the middle segment 13 and the outer segment 14. Accord-
ingly, the bottom gasket 8 can provide a bullering eflect
between the vibration plate 1 and the portion of the circuit
board 3 having the electrode regions 311q, 3115, 311¢ by the
annular ribs 82, so that the electrode regions 311a, 3115,
311c of the circuit board 3 can receive a larger pressing
force.

As shown 1n FIG. 8 and FIG. 10, the inner gasket 9 in the
present embodiment 1s an annular structure (e.g., an annular
rubber) with resilient property. The inner gasket 9 has a hole
defined by an inner edge thereot, and a diameter of the hole
of the inner gasket 9 1s smaller than that of the first hole 11
of the vibration plate 1. The 1nner gasket 9 includes a main
annular body 91 and an abutting annular body 92 slantingly
extending from an mner edge of the main annular body 91.

Moreover, the main annular body 91 1s disposed on a part
of the inner segment 12 of the vibration plate 1 (e.g., an inner
part of the mner segment 12 protruding from the circuit
board 3 as shown 1n FIG. 10), and the main annular body 91
1s partially arranged 1n a hole defined by an inner edge of the
circuit board 3. The main annular body 91 in the present
embodiment 1s sandwiched between the cup 200a of the
container 200 and the vibration plate 1, so that the main
annular body 91 can be approximately and gaplessly con-
nected to the cup 200a of the container 200. The abutting
annular body 92 1s arranged i the first hole 11 of the
vibration plate 1, and a free end of the abutting annular body
92 abuts against the microporous member 2.

As shown m FIG. 3 and FIG. 14, the plug 2000 1s
detachably inserted into the insertion slot 204 of the con-
tainer 200 along the msertion direction S, and 1s electrically
coupled to the circuit board 3. The plug 2000 1n the present
embodiment 1includes an msulator 2001 and two conductive
terminals 2002 each partially embedded i the insulator
2001, and the conductive terminals 2002 are respectively
abutted against the two conductive portions 31 of the circuit
board 3.

Specifically, each of the conductive terminals 2002
detachably passes through the thru-hole 2041 of the inser-
tion slot 204 and elastically abuts against the two electrode
regions 311a, 311c¢ of the corresponding conductive portion
31. Each of the conductive terminals 2002 of the plug 2000
in the present embodiment can simultaneously abut against
the corresponding two electrode regions 311a, 311c¢, thereby
increasing the stability of electrical connection between the
circuit board 3 and each of the conductive terminals 2002.
Moreover, the plug 2000 1s electrically coupled to the
vibration plate 1 through the circuit board 3 and the solders
4, thereby preventing the vibration of the vibration plate 1
from aflecting the stability of electrical connection between
the circuit board 3 and the plug 2000.

As shown 1n FIG. 15, each of the two electrode regions
311a, 311c can receive a pressing force F from the corre-
sponding conductive terminal 2002, and the pressing force
F has a horizontal component Fx and a vertical component
Fy. Specifically, a portion of each of the two electrode
regions 311a, 311c¢ abutted against the conductive terminal
2002 1s substantially arranged above at least one of the
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middle segment 13 and the outer segment 14 of the vibration
plate 1, and 1s substantially arranged above the annular ribs
82 of the bottom gasket 8, so that the buil

er 5 and the annular
ribs 82 can absorb the vertical component Fy of the pressing
force F from the electrode regions 311a (or the terminals
2002).

The number of the conductive terminals 2002 of the plug
2000 1n the present embodiment 1s two, but the present
disclosure 1s not limited thereto. In other embodiments of the
present disclosure, the plug 2000 can include only one
conductive terminal 2002 that passes through the thru-hole
2041 of the 1nsertion slot 204 and elastically abutted against
the corresponding two electrode regions 311a, 31lc.

It should be noted that, the aerosol generating device of
the present embodiment can be adjusted according to other
embodiments of the present disclosure. That 1s to say, the
aerosol generating device provided by the present disclosure
can be formed by assembling the features disclosed in the
present embodiment and other embodiments.

In conclusion, 1n the aerosol generator and the atomizing
module of the present disclosure, the circuit board 1s spaced
apart from and 1s electrically coupled to the vibration plate,
so that the conductive terminal needs to abut against the
circuit board to further be electrically coupled to the vibra-
tion plate. Accordingly, the electrical connection between
the circuit board and the conductive terminal 1s not easily
aflected by the vibration generated from the vibration plate,
thereby being more stable.

Moreover, 1n the aerosol generating device and the aero-
sol generator of the present disclosure, the atomizing mod-
ule 1s provided with the two electrode regions electrically
connected to each other and having the same polarity, and
the conductive terminal 1s simultaneously abutted against
the two electrode regions to form a multi-point contact, so
that the electrical connection between the circuit board (or
the vibration plate) and the conductive terminal can be more
stable.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
illustration and description and 1s not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible in light of
the above teaching.

The embodiments were chosen and described 1n order to
explain the principles of the disclosure and their practical
application so as to enable others skilled 1n the art to utilize
the disclosure and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What 1s claimed 1s:
1. An aerosol generator, comprising:
a contamner having a liqmd chamber and an aerosol
chamber:; and
an atomizing module assembled 1n the container, wherein
the liguid chamber and the aerosol chamber are respec-
tively arranged at two opposite sides of the atomizing
module, and the atomizing module includes:
an annular vibration plate having a first hole and
including an electrical contact located on a plane;
a microporous member disposed on the vibration plate
and covering the first hole, wherein the liquid cham-
ber and the aerosol chamber are in spatial commu-
nication with each other through the microporous
member:; and
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a circuit board electrically coupled to the electrical
contact and arranged at a side of at least part of the
vibration plate, wherein the circuit board and the at
least part of the vibration plate have a gap therebe-
tween, and a projected region defined by orthogo-
nally projecting the circuit board onto the plane
partially covers the at least part of the vibration plate.

2. The aerosol generator according to claim 1, wherein the
atomizing module includes a solder fixed to the electrical
contact and the circuit board so as to establish an electrical
connection between the electrical contact and the circuit
board.

3. The aerosol generator according to claim 2, wherein the
vibration plate 1s sequentially defined as an annular inner
segment, an annular middle segment, and an annular outer
segment along a direction away from the first hole; a width
rat1o of the mner segment, the middle segment, and the outer
segment 1n a radius of the vibration plate 1s 1:3:3; and the
clectrical contact 1s arranged on at least one of the middle
segment and the outer segment.

4. The aerosol generator according to claim 3, wherein the
circuit board includes an external connecting arm arranged
directly above at least one of the middle segment and the
outer segment, and the solder connects the electrical contact
and the external connecting arm.

5. The aerosol generator according to claim 2, wherein the
circuit board includes an electrode region and a conductive
circuit that 1s connected to the electrode region, and the
clectrode region 1s electrically coupled to the electrical
contact through the conductive circuit and the solder.

6. The aerosol generator according to claim 1, wherein the
atomizing module includes a bufler sandwiched between the
circuit board and a part of the vibration plate, and the gap 1s
arranged between the circuit board and another part of the
vibration plate and 1s in spatial communication with an
external space.

7. The aerosol generator according to claim 6, wherein the
circuit board includes an electrode region -electrically
coupled to the electrical contact, and at least part of the
bufler 1s arranged between the electrode region and the
vibration plate.

8. The aerosol generator according to claim 1, wherein the
atomizing module includes a sheet-like carrier having a
second hole, one of the microporous member, the vibration
plate, and the carrier 1s sandwiched between the other two of
the microporous member, the vibration plate, and the carrier,
and wherein the microporous member covers the second
hole, and the liquid chamber and the aerosol chamber are in
spatial communication with each other through a portion of
the microporous member that covers the second hole.

9. The aerosol generator according to claim 1, wherein the
circuit board has a positioming portion fastened to the
container so as to hang the circuit board over the at least part
of the vibration plate.

10. The aerosol generator according to claim 1, wherein
the vibration plate further includes another electrical con-
tact, and the two electrical contacts of the vibration plate are
arranged on the same surface of the vibration plate.

11. An atomizing module, comprising;

an annular vibration plate having a first hole and including

an electrical contact located on a plane;
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a microporous member disposed on the vibration plate

and covering the first hole; and

a circuit board electrically coupled to the electrical con-

tact and arranged at a side of at least part of the
vibration plate, wherein the circuit board and the at
least part of the vibration plate have a gap therebe-
tween, and a projected region defined by orthogonally
projecting the circuit board onto the plane partially
covers the at least part of the vibration plate.

12. The atomizing module according to claim 11, further
comprising a bufller, whereimn the bufler 1s sandwiched
between the circuit board and a part of the vibration plate,
and the gap 1s arranged between the circuit board and
another part of the vibration plate and 1s 1n spatial commu-
nication with an external space.

13. The atomizing module according to claim 12, wherein
the circuit board includes an electrode region electrically
coupled to the electrical contact, and at least part of the
bufler 1s arranged between the electrode region and the
vibration plate.

14. The atomizing module according to claim 11, wherein
the circuit board includes an electrode region electrically
coupled to the electrical contact, and a portion of the
projected region with respect to the electrode region 1s
located outside of the electrical contact.

15. The atomizing module according to claim 11, further
comprising a solder, wherein the solder i1s fixed to the
clectrical contact and the circuit board so as to establish an
clectrical connection between the electrical contact and the
circuit board.

16. The atomizing module according to claim 15, wherein
the vibration plate 1s sequentially defined as an annular inner
segment, an annular middle segment, and an annular outer
segment along a direction away from the first hole; a width
ratio of the inner segment, the middle segment, and the outer
segment 1n to a radius of the vibration plate 1s 1:3:3; and the
clectrical contact 1s arranged on at least one of the middle
segment and the outer segment.

17. The atomizing module according to claim 16, wherein
the circuit board includes an external connecting arm
arranged directly above at least one of the middle segment
and the outer segment, and the solder connects the electrical
contact and the external connecting arm.

18. The atomizing module according to claim 15, wherein
the circuit board includes an electrode region and a conduc-
tive circuit that 1s connected to the electrode region, and the
clectrode region 1s electrically coupled to the electrical
contact through the conductive circuit and the solder.

19. The atomizing module according to claim 11, further
comprising a sheet-like carrier having a second hole,
wherein one of the microporous member, the vibration plate,
and the carrier 1s sandwiched between the other two of the
microporous member, the vibration plate, and the carrier,
and wherein the microporous member covers the second
hole.

20. The atomizing module according to claim 11, wherein
the vibration plate further includes another electrical con-
tact, and the two electrical contacts of the vibration plate are
arranged on the same surface of the vibration plate.
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